National 



RZ-CA01-1 



ZNR 



© 



Transient /Surge Absorber 

Type D 




Applications 



Protection of semiconductors such as transistors, 
diodes, ICs, thyristors, triacs, etc. 

Protection of various electronic equipment including: 
Broadcasting, communications equipment 
Traffic and railway signal systems 
Automatic control devices for power ditribution 



Waterworks 

Home entertainment equipment 

Surge absorption of relays and electromagnetic valves. 

Absorption of surges generated within equipment 
such as TVs. 



Matsushita Electric 



TYPE D 



"ZNR" TRANSIENT/SURGE ABSORBER 



RZ-CA01-1 



ZNR®' TRANSIENT/SURGE ABSORBER Type D 



Matsushita ZNRs are zinc oxide nonlinear resistors whose resistance changes as a function of the applied voltage. The ZNR 
has a bilateral and symmetrical V-l characteristic curve and can therefore be used in circuits in place of back-to-back zener 
diodes. This gives your circuit clamping protection in either direction. The ZNR thus provides a highly reliable and economical 
way to protect against repeated high voltage transients and surges such as those produced by lightning, switching surges and 
noise spikes. 

The ZNR utilizes a ceramic element composed of zinc oxide and several kinds of metal oxide additives that have been 
sintered at relatively high temperatures. Ohmic electrodes are connected to each end of the element by firing. The specific 
characteristics of each ZNR are determined by the properties of the ceramics used. 



Overseas Patents 

Registered: 103 patents in U.S.A. (such as No. 349,512), Canada, F.R.Germany, U.K., France, the Netherlands, Sweden, 

Ireland and others 
Pending: 95 patents all over the world. 



Features 

■ Excellent clamping voltage characteristic and fast 
response time «50nsec.) when subjected to impulse 
surges. Eliminates the discharge lag that is indurative 
of gap-type arrestors. 



■ Bilateral and symmetrical V-l characteristic curve. 
The ZNR can, therefore, be used both in AC and DC 
circuits, for protection of either positive or negative 
transients. 




Equipment 



A: Original surge wave form 

B: Clamping voltage using gap type 
arrestor 

C: Clamping voltage using ZNR 
T: Discharge lag 
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Voltage 



A: ZNR 

B: SiC varistor 



■ Broad varistor voltage from 22 to 1800V. 




X^/^Z\ : Standard products 



Varistor voltage: 

Voltage at 1mA except 5 series (at 0.1mA) 



1 



TYPE D 



"ZNR" TRANSIENT/SURGE ABSORBER 



RZ-CAOM 



Reference Guide to Standard Products 



! 

Maximum 
Allowable Voltage 


Varistor 
Voltage 
(V) 


Measuring 
Current of 
Clamping 
Voltage (A) 


Withstanding 
Surge Current 
(8 x 20^sec.)(A) 


"ZNR" Transient/Surge Absorber 


AC (V) 


DC (V) 


5 Series 


7 Series 


10 Series 


14 Series 


20 Series 


14 


18 


22 






O 




O 


o 




17 


22 


27 






O 




o 


o 




20 


26 


33 






o 




o 


o 




25 


31 


39 






o 




o 


o 




30 


38 


47 






o 




o 


o 




35 


45 


56 






o 




o 


o 




40 


56 


68 






o 




o 


o 




50 


65 


82 






o 




o 


o 




60 


85 


100 






o 


o 


o 


o 


o 


75 


100 


120 






o 


o 


o 


o 


o 


95 


125 


150 






o 


o 


o 


o 


o 


130 


170 


200 






o 


o 


o 


o 


o 


140 


180 


220 






o 


o 


o 


o 


o 


150 


200 


240 






o 


o 


9 


o 


o 


175 


225 


270 






o 


o 


o 


o 


o 


230 


300 


360 






o 


o 


o 


o 


o 


250 


320 


390 






o 


o 


o 


o 


o 


275 


350 


430 






o 


o 


o 


o 


o 


300 


385 


470 






o 


o 


o 


o 


o 


385 


505 


620 










o 


o 


o 


420 


560 


680 










o 


o 


o 


460 


615 


750 










o 


o 


o 


485 


640 


780 










o 


o 


o 


510 


670 


820 










o 


o 


o 


550 


745 


910 










o 


o 


o 


625 


825 


1000 










o 


o 


o 


650 


895 


1100 










o 


o 


o • 


1000 


1465 


1800 












o 


o 








1 




o 
















5 




o 




*o 












10 






o 




*o 










25 








o 












50 










o 










100 












o 










50 


o 


















100 


o 


















250 




o 


*o 














500 






o 


*o 












1000 








o 












2000 










o 



Note: 1. O: Standard products 

2. »: Applicable for varistor voltage from 22 to 68V. (Continued to the next page) 



TYPE D 



"ZNR" TRANSIENT/SURGE ABSORBER 



RZ-CA01-1 



3. Operating temperature range: 

4. Storage temperature range: 



-40 to 85°C (-40 to 185°F) 
-40 to +125°C (-40 to +257° F) 

[ER2-C05DK220to ERZ-C05DK820: -40 to +85°C (-40 to 185°F)] 
Maximum clamping voltage as a function of surge current is obtainable from the respective V-l characteristic curves. 
Maximum leakage current: Refer to the V-l curves. 

O : UL approved. 



5 Series 

Dimensions 



Part No. 



T±1.0(.039) 



W±1.0(.039) 



L±U 



ERZ-C 05DK220 



ERZ-C 05DK270 



ERZ-C 05DK330 



ERZ-C 05DK390 



ERZ-C 05DK470 



ERZ-C 05DK560 



ERZ-C 05DK680 



ERZ-C 05DK820 



ERZ-C 05DK101 



ERZ-C 05DK121 
ERZ-C 05DK151 



ERZ-C 05DK201 



ERZ-C 05DK221 



ERZ-C 05DK241 



ERZ-C 05DK271 



ERZ-C 05DK361 
ERZ-C 05DK391 



ERZ-C 05DK431 



ERZ-C 05DK471 



7.5 
(.295) 



3.5(.138) 



5.0 
.197) 



10.0 

(.394) 



3.7(.146) 



3.81.150) 



4.0(.157) 



4.2(.165) 



7.0 
(.276) 



4.3(.169) 



4.4(.173) 



4.6(.181) 



5.0 
.197) 



10.0 

(.394) 



5.2(.205) 



5.4(.215) 



5.7(.224) 



6.0(.236) 



1.5(.059) 



1.6(.063) 



1.8(.071) 



2.0(.079) 



2.0(.079) 



2.K.083) 



2.2(.087) 



2.4 (.094) 



3.0(.118) 



3.2(.126) 



3.5(.138) 



3.81.150) 



00.6 
(-024 dia.f 





t r 


rk- 


\ 




/= 










ax. 










0m 


■ 








CO 




w 
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* 



Standard Products Table 



Part No. 


Varistor 


Maximum 
Allowable 
Voltage 


Maximum 
Clamping 
Voltage 


Rated 
Wattage 


Energy 


Withstanding 
Surge 
Current 


Typical 
Capacitance 




V0.1mA(V) 


ACrms(V) 


DC(V) 


V5A(V) 


(W) 


(J) 


8x20/isec.(A) 


@1kHz(pF) 


ERZ-C 05DK220 


22 (20-24) 


14 


18 


48 


0.01 


0.2 


50 


1300 


ERZ-C 05DK270 


27 (24-30) 


17 


22 


60 


0.01 


0.2 


50 


1050 


ERZ-C 05DK330 


33 (30-36) 


20 


26 


73 


0.01 


0.3 


50 


900 


ERZ-C 05DK390 


39 (35~43) 


25 


31 


86 


0.01 


0.3 


50 


500 


ERZ-C 05DK470 


47 (42-52) 


30 


38 


104 


0.01 


0.4 


50 


450 


ERZ-C 05DK560 


56 (50-62) 


35 


45 


123 


0.01 


0.4 


50 


400 


ERZ-C 05DK680 


68 (61-75) 


40 


56 


150 


0.01 


0.6 


50 


350 


ERZ-C 05DK820 


82 (74-90) 


50 


65 


155 


0.01 


0.6 


50 


300 
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TYPE D 



'ZNR" TRANSIENT/SURGE ABSORBER 



RZ-CA01-1 



Standard Products Table 



Part No. 



Varistor 
Voltage 



Maximum 
Allowable 
Voltage 



Maximum 
Clamping 
Voltage 



Rated 
Wattage 



Energy 



Withstanding 
Surge 
Current 



Typical 
Capacitance 




ERZ-C 05DK101 


100 ( 90-110) 


60 


85 


175 


0.1 


1.0 


100 


150 


ERZ-C 05DK121 


120 (108-132) 


75 


100 


210 


0.1 


1.0 


100 


130 


ERZ-C 05DK151 


150 (135-165) 


95 


125 


260 


0.1 


1.0 


100 


100 


ERZ-C 05DK201 


200 (185-225) 


130 


170 


355 


0.1 


1.0 


100 


80 


ERZ-C 05DK221 


220 (198-242) 


140 


180 


380 


0.1 


1.0 


100 


60 


ERZ-C 05DK241 


240 (216-264) 


150 


200 


415 


0.1 


1.0 


100 


60 


ERZ-C 05DK271 


270 (247-303) 


175 


225 


475 


0.1 


1.0 


100 


55 


ERZ-C 05DK361 


360 (324-396) 


230 


300 


620 


0.1 


2.5 


100 


50 


ERZ-C 05DK391 


390 (351-429) 


250 


320 


675 


0.1 


2.5 


100 


50 


ERZ-C 05DK431 


430 (387-473) 


275 


350 


745 


0.1 


2.5 


100 


45 


ERZ-C 05DK471 


470 (423-517) 


300 


385 


810 


0.1 


2.5 


100 


40 





TYPE D 


"ZNR" TRANSIENT/SURGE ABSORBER 


RZ-CA01-1 









V-I Curve (ERZ-C05DK101 ~ ERZ-C05DK471 ) 



2000 



Max. 

fiLeakage Currents 



_Max. Clamping Voltage : 




Test Current Waveform 
. lO^-IO^A: Direct Current - 
10"' ~ 10 4 A: 8x20Msec. 



10 



7 Series 

Dimensions 



Part No. 



ERZ-C 
ERZ-C 
ERZ-C 
*ERZ-C 
* ERZ-C 
>ERZ-C 
ERZ- C 
ERZ-C 
ERZ-C 



07DK101 



07DK121 
07DK151 
07DK201 
07DK221 
07DK241 



07DK271 



07DK361 



07DK391 



ERZ-C 07DK431 



ERZ-C 07DK471 



Dmax. , T±1.0 (.039) 



9.0 
(.354) 



3.7(.146) 



3.8(.150) 



4.0(.157) 
4.2(.165) 



4.3(.169) 



4.4(.173) 



4.6(.181| 



5.2(.205) 



5.4(.213) 
5.7I.224) 



6.0I.236) 



5.0 
(.197) 



12.0 
(.472) 



L+1.0(.039) 



1.6(.063) 



1.8(.071) 



2.0(.079) 
2.0I.079) 



2.1 (.083) 



2.2(.Q87) 
2.4(.094) 



3.0(.1 18) 



3.2(.126)_ 
3.5(.138) 



3.8(.150) 



Dimensi< 



00.6 
(.024 




dia. 



Note *: UL approved. 



TYPE D 



'ZNR" TRANSIENT/SURGE ABSORBER 



RZ-CA01-1 



Standard Products Table 



; 

Part No. 


Varistor 
Voltage 


Maximum 
Alowable 
Voltage 


Maximum 
Clamping 
Voltage 


Wattage 


Energy 


Withstanding 
Surge 
Current 


Typical 
Caoacitanrp 




VlmA (V) 


ACrms(V) 


DC(V) 


VlOA (V) 


(W) 


(J) 


8x20/isec. (A) 


@1KHz (pF) 


ERZ-C 07DK101 


100 ( 90- 


-110) 


60 


85 


165 


0.2 


2.0 


250 


240 


ERZ-C 07DK121 


120 (108- 


-132) 


75 


100 


200 


0.2 


2.0 


250 


220 


ERZ-C 07DK151 


150 (135- 


-165) 


95 


125 


250 


0.2 


2.0 


250 


160 


*ERZ-C 07DK201 


200 (185- 


-225) 


130 


170 


340 


0.2 


2.5 


250 


130 


* ERZ-C 07DK221 


220 (198- 


-242) 


140 


180 


360 


0.2 


2.5 


250 


110 


•ERZ-C 07DK241 


240 (216- 


-264) 


150 


200 


395 


0.2 


2.5 


250 


100 


ERZ-C 07DK271 


270 (247- 


-303) 


175 


225 


455 


0.2 


2.5 


250 


90 


ERZ-C 07DK361 


360 (324- 


-396) 


230 


300 


595 


0.2 


5.0 


250 


80 


ERZ-C 07DK391 


390 (351- 


-429) 


250 


320 


650 


0.2 


5.0 


250 


80 


ERZ-C 07DK431 


430 (387-473) 


275 


350 


710 


0.2 


5.0 


250 


70 


ERZ-C 07DK471 


470 (423- 


-517) 


300 


385 


775 


0.2 


5.0 


250 


70 



Note *: UL approved. 



V-I Curve (ERZ-C07DK101 ~ ERZ-C07DK471 ) 



o 

> 



2000 



-Max. Leakage Current. 



Max. Clamping Voltage 




Current (A) 




TYPE D 



"ZNR" TRANSIENT/SURGE ABSORBER 



RZ-CA01-1 



10 Series 

Dimensions 



Part No. 



Dmax. 



ERZ-C 10 PK220 
ERZ-C 10DK270 



ERZ-C 10DK330 



ERZ-C 
ERZ-C 



10DK390^ 
10DK470 



ERZ-C 10DK560 



ERZ-C 10DK680 
ERZ-C 10DK820 



ERZ-C 10DK101 



13.5 
(.531) 



ERZ -C 10DK121 
ERZ-C 10DK151 



*ERZ-C 10DK201 



*ERZ-C 10DK221 
•ERZ-C 10DK241 
ERZ-C 10DK271 



ERZ-C 10DK361 



ERZ-C 10DK391 



ERZ-C 10DK431 



ERZ 
ERZ 



ERZ 



C 10D K471 
C 10DK621 
C 10DK681 



ERZ-C 1 0DK751 
ERZ-C 10DK781 
ERZ-C 10DK821 



ERZ-C 10DK911 
ERZ^Tl ODK102 
ERZ-C 10DK11T 



14.0 
(.551) 



3.7 
3.8 



4.0 



4.1 



4.0 



4.1 



4.3 



4.0 



4.1 



4.2 



4.5 



4.6 



4.7 



4.8 



5.1 



5.7 



5.8 
6.2 



6.5 
6.2 



6.5 
6.8 
6.9 



7.1 



7.6 
8.0 
8.5 



146) 
150) 



157) 



161] 



157) 



161) 



169) 



157) 



161] 



165) 



.177) 



181] 



185) 



181) 



201) 



224) 



228) 
.244) 
256) 
244) 



.256) 



268) 
272) 
.280) 



.299) 
.315) 
.335) 



16.5 
(.650) 



7.5 
(.295) 



17.0 
(.669) 



1.4 
1.5 



1.7 



1.8 
1.7 



1.9 



2.2 



1.6 
1.8 
2.0 



2.2 



2.2 



2.3 



2.4 
2.6 
3.2 



3.4 



3.7 



4.0 



3.8 



4.1 



4.4 
4.5 
4.7 
5.2 



5.6 
6.1 



.055) 
059) 
.067) 



,071) 
067) 



075) 



087) 



063) 
071) 
079) 



087) 



087) 



091] 



094) 
102) 
126) 



134) 



146) 



157) 



150) 



.161) 



173) 
J 77) 
1 85) 



.205) 
.220) 
.240) 



00.8 
(.031dia.f 




<3 



Note »: UL approved. 




Standard Products Table 





Varistor 


Maximum 


Maximum 


Rated 




Withstanding 


Typical 


Part No. 


Voltage 


Allowable 
Voltage 


Clamping 
Voltage 


Wattage 


Energy 


Surge 
Current 


Capacitance 




VlmA(V) 


ACrms(V) 


DC(V) 


V5A (V) 


(W) 


(J) 


8x20jusec. (A) 


@1KHz (pF) 


ERZ-C 10DK220 


22 (20- 


-24) 


14 


18 


43 


0.05 


0.8 


250 


6000 


ERZ-C 10DK270 


27 (24- 


-30) 


17 


22 


53 


0.05 


1.0 


250 


4000 


ERZ-C 10DK330 


33 (30- 


-36) 


20 


26 


65 


0.05 


1.2 


250 


3000 


ERZ-C 10DK390 


39 (35- 


-43) 


25 


31 


77 


0.05 


1.4 


250 


2600 


ERZ-C 10DK470 


47 (42- 


-52) 


30 


38 


93 


0.05 


1.8 


250 


2200 


ERZ-C 10DK560 


56 (50-62) 


35 


45 


110 


0.05 


2.0 


250 


1800 


ERZ-C 10DK680 


68 (61- 


-75) 


40 


56 


135 


0.05 


2.5 


250 


1300 




TYPE D 



"ZNR" TRANSIENT/SURGE ABSORBER 



RZ-CA01-1 



Part No. 


Varistor 
Vol tage 


Maximum 
Allowable 
Voltage 


Maximum 
Clamping 
Voltage 


Rated 
Wattage 


Energy 


Withstanding 
Surge 
Current 


Typical 
Capacitance 




VlmA (V) 


ACrms (V) 


DC (V) 


V25A (V) 


(W) 


(J) 


ft v9f"if icor | A | 


@1KHz (pF) 


CD7 r* 1 fin i/qoa 


oz ( 74— 90) 


50 


65 


135 


n A 

0.4 


2 


■ 

500 




700 


r D7 f\ i nn 1/ 1 ni 
tni-l, lUUMUl 


100 ( 90— 1 10) 


60 


85 


165 


0.4 


4 


500 


600 


c d "7 r» inr\i/ in 


120 (108— 132) 


75 


100 


200 


0.4 


4 


500 


500 


tn^L lUUrvlbl 


I bU ( 1 ob— 1 DD ) 


c\c 
95 


"IOC 

125 


250 


0.4 


4 


500 


450 


. c D "7 mni/nni 
*tn^-U IUDK.ZU I 


zUU (lob— 2zb) 


I JO 


1 70 


a r\ 

340 


n a 

0.4 


5 


500 


400 


*tHt-L IUUIn^VI 


oon MnQ oyiov 
zzU (iyb— z4^) 


1 a n 
1 4U 


1 on 
loU 


3o0 


0.4 


5 


enn 

500 


300 


•tnt-l. IUUKZ4 I 


(z lb— ^o4) 


1 Kfl 


AJU 


one 

39 b 


r\ a 

0.4 


b 


500 


OC n 

250 


cp7 p mni/071 
thi-l/ IUUI\z/ I 


0"7n IOA~2 Qnil 

Z/U (Z4/ — JUJ) 


I /O 


zzb 


4bb 


n a 
U.4 


b 


enn 

bOO 


2b0 


CnL-L IULIIS.OOI 


juu — oyo/ 




JUU 


enc 

byb 


U.4 


1 n. 
IU 


bUU 


onn 






250 


320 


CCA 

obU 


n a 
U.4 


1 n 
I U 


bUU 


1 on 
loU 


cnt.-v-» ivi-'l\4«5l 


/lor) /007 47Q\ 
4oU \oo/ — 4/o/ 


275 


350 


/ IU 


U.4 


1 n 
IU 


bUU 


1 n 
loU 


FR7.P inrw<i7i 


4 / U \4^o — u l/| 


300 


385 


77c 
/ /b 


U.4 


IU 


bUU 


1 cn 
IbU 


ERZ-C 10DK621 


620 (558- 682) 


385 


505 


1025 


0.4 


10 


500 


150 


ERZ-C 10DK681 


680 (612- 748) 


420 


560 


1120 


0.4 


10 


500 


130 


ERZ-C 10DK751 


750 (675- 825) 


460 


615 


1240 


0.4 


20 


500 


120 


ERZ-C 10DK781 


780 (702- 858) 


485 


640 


1290 


0.4 


20 


500 


120 


ERZ-C 10DK821 


820 (738- 902) 


510 


670 


1355 


0.4 


20 


500 


120 


ERZ-C 10DK911 


910 (819-1001) 


550 


745 


1500 


0.4 


20 


500 


100 


ERZ-C 10DK102 


1000 (900-1100) 


625 


825 


1650 


0.4 


20 


500 


100 


ERZ-C 10DK112 


1100 (990-1210) 


680 


895 


1815 


0.4 


20 


500 


80 



Note «: UL approved. 



V-I Curve (ERZ-C10DK621 

5000 



4000 



ERZ-C10DK112) 



c 

> 



3000 



2000 




I0" 2 1 0- 1 10" 

Current (A) 



8 



TYPE D 



'ZNR" TRANSIENT/SURGE ABSORBER 



RZ-CA01-1 



V-l Curve (ERZ-C10DK820 ~ ERZ-C10DK471 ) 



2000 



o 
> 




Current (A) 



V-I Curve (ERZ-C10DK220 ~ ERZ-C10DK680) 




io- 1 10° 
Current (A) 



TYPE D 



'ZNR" TRANSIENT/SURGE ABSORBER 



RZ-CA01-1 



14 Series 

Dimensions 



Part No. 



Dmax. 



T± 1.0 (.039) 



W±1.0(.039) 



Hmax. 



L± 1.0 (.039) 



Dimensions mm(in.) 



ERZ -C 1 4DK220 
ERZ-C 14DK270 



3.7 
3.8 



ERZ-C 14DK33 
ERZ-C 14DK390 



4.0 



ERZ-C 14DK470 



4.1 
4.0 



ERZ-C 14DK560 



ERZ-C 14DK680 



ERZ-C 14DK820 



ERZ-C 
ERZ-C 
ERZ-C 14DK151 



14D K101 
14DK121 



17.0 
(.669) 



.ERZ-C 14DK201 



* ERZ-C 14DK221 



* ERZ-C 14DK241 



ERZ-C 14DK271 



ERZ-C 14DK361 



ERZ-C 14DK391 



ER Z-C 14DK431 
ERZ-C 14DK471 
ERZ-C 14DK621 



ERZ-C 
ERZ-C 
ERZ-C 14DK781 



14DK681 
14DK751 



17.5 
(.689) 



ERZ-C 14DK821 
ERZ-C 14DK911 
ERZ-C 14DK102 



ERZ-C 14DK112 



ERZ-C 14DK182 



Note »: UL approved. 
•: W, 



4.1 

4.3 
4.0 
4.1 



4.2 



4.5 



4.6 

4.7 



4.8 



5.1 



5.7 
5.8 



6.2 



6.5 
6.2 



6.5 
6.8 
6.9 



7.1 



7.6 



8.0 



8.5 



146) 
150) 



157) 



161) 
157) 



161) 



169) 



157) 
161) 
165) 
177) 



181) 
185) 
189) 
201) 



224) 



.228) 



.244) 



.256) 
.244) 



.256) 



268X 
.272) 



.280) 



.299) 



.315) 



.335) 



20.0 
(.787) 



7.5 
(.295) 



20.5 
(.807) 



1.4 
1.5 



1.7 



1.8 



1.7 



1.9 



2.2 
1.6 



1.8 
2.0 



2.2 



2.2 



2.3 



2.4 
2.6 



3.2 



3.4 



3.7 
4".0 
3.8 
4.1 
4.4 
4.5 
4.7 
5.2 
5.6 



.055) 



059) 



067) 



071) 



067) 



075) 



087) 



063) 



071) 
079) 



087) 



087) 



091) 



.094) 
.102) 



00.8 
(.031dia.) 



126) 



.134) 



.146) 



1 57) 
150) 
161) 
173) 
177) 




,1 85) 
,205) 



.220) 



6.1 (.240) 



12.0+2.0 
(.472±.079) 



♦15.0 
(.591) 



22.0 
(.866) 



9.5+2.0 
(.3741.079) 



Standard Products Table 



Part No. 


Varistor 
Voltage 


Maximum 
Allowable 
Voltage 


Maximum 
Clamping 
Voltage 


Rated 
Wattage 


Energy 


Withstanding 
Surge 
Current 


Typical 
Capacitance 




VlmA (V) 


ACrms(V) 


DC(V) 


V10A(V) 


(W) 


(J) 


8x20jL*sec. (A) 


@1KHz (pF) 


ERZ-C 14DK220 
ERZ-C 14DK270 
ERZ-C 14DK330 
ERZ-C 14DK390 
ERZ-C 14DK470 
ERZ-C 14DK560 
ERZ-C 14DK680 


22 (20-24) 
27 (24-30) 
33 (30-36) 
39 (35-43) 
47 (42-52) 
56 (50-62) 
68 (61-75) 


14 
17 
20 
25 
30 
35 
40 


18 
22 
26 
31 
38 
45 
56 


43 
53 
65 
77 
93 
110 
135 


0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 


1.6 
1.9 
2.4 
2.8 
3.3 
4.0 
4.8 


500 
500 
500 
500 
500 
500 
500 


15000 
10000 
7500 
6500 
5500 
4500 
3300 
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TYPE D 



"ZNR" TRANSIENT/SURGE ABSORBER 



RZ-CA01 



Part No. 


Varistor 

\/nitanp 

V vJ 1 l ay c 


Maximum 
Allowable 
Voltage 


Maximum 
Clamping 
Voltage 


Rated 

Wattanp 
vvaiiciyc 


Energy 


Withstanding 
Surge 
Current 


Typical 
Canaritance 




VlmA (V) 


ACrms(V) 


DC(V) 


V50A (V) 


(W) 


(J) 


8x20/usec. (A) 


@1KHz (pF) 


ERZ-C 14DK820 


82 ( 74- 90) 


50 


65 


135 


0.6 


5 


1000 


2000 


ERZ-C 14DK101 


100 ( 90- 110) 


60 


85 


165 


0.6 


8 


1000 


1800 


ERZ-C 14DK121 


120 ( 108- 132) 


75 


100 


200 


0.6 


8 


1000 


1500 


ERZ-C 14DK151 


150 ( 135- 165) 


95 


125 


250 


0.6 


8 


1000 


1100 


* ERZ-C 14DK201 


200 ( 185- 225) 


130 


170 


340 


0.6 


10 


1000 


1000 


* ERZ-C 14DK221 


220 ( 198- 242) 


140 


180 


360 


0.6 


10 


1000 


1000 


♦ ERZ-C 14DK241 


240 ( 216- 264) 


150 


200 


395 


0.6 


10 


1000 


850 


ERZ-C 14DK271 


270 ( 247- 3C3) 


175 


225 


455 


0.6 


10 


1000 


700 


ERZ-C 14DK361 


360 ( 324- 396) 


230 


300 


595 


0.6 


20 


1000 


600 


ERZ-C 14DK391 


390 ( 351- 429) 


250 


320 


650 


0.6 


20 


1000 


600 


ERZ-C 14DK431 


430 ( 387- 473) 


275 


350 


710 


0.6 


20 


1000 


500 


ERZ-C 14DK471 


470 ( 423- 517) 


300 


385 


775 


0.6 


20 


1000 


400 


ERZ-C 14DK621 


620 ( 558- 682) 


385 


505 


1025 


0.6 


20 


1000 


350 


ERZ-C 14DK681 


680 ( 612- 748) 


420 


560 


1120 


0.6 


20 


1000 


350 


ERZ-C 14DK751 


750 ( 675- 825) 


460 


615 


1240 


0.6 


40 


1000 


300 


ERZ-C 14DK781 


780 ( 702- 858) 


485 


640 


1290 


0.6 


40 


1000 


300 


ERZ-C 14DK821 


820 ( 738- 902) 


510 


670 


1355 


0.6 


40 


1000 


300 


ERZ-C 14DK911 


910 ( 819-1001) 


550 


745 


1500 


0.6 


40 


1000 


300 


ERZ-C 14DK102 


1000 ( 900-1100) 


625 


825 


1650 


0.6 


40 


1000 


200 


ERZ-C 14DK112 


1100 ( 990-1210) 


680 


895 


1815 


0.6 


40 


1000 


200 


ERZ-C 14DK182 


1800 (1620-1980) 


1000 


1465 


2970 


0.6 


80 


1000 


150 



Note ♦: UL approved. 
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TYPE D 



'ZNR" TRANSIENT/SURGE ABSORBER 



RZ-CA01-1 



V-I Curve (ERZ-C14DK621 ~ ERZ-C14DK182) 

5000 



4000 



3000 



2000 



o 
> 



200 



io- 




Test Current Waveform 

10" 6 ~10" 3 A: Direct Current 
1CT'~10 4 A: 8x20 Msec. 
_J_J U U L 



io- 



io- 



io- 



io- 2 



10-' 10" 
Current (A) 



I0 ! 



I0 



\0' 



10 s 



V-I Curve (ERZ-C14DK820 ~ ERZ-C14DK471 ) 




io-' I0" 
Current (A) 
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TYPE D 



'ZNR" TRANSIENT/SURGE ABSORBER 



RZ-CA01-1 



20 Series 

Dimensions 



Part No. 



T±1. 



W± 1.0 (.039) 



Hmax. 



ERZ-C 2 0DK101 
ERZ-C 20DK121 



ERZ-C 20DK151 



ERZ-C 
ERZ-C 



20DK201 
20DK221 



ERZ-C 20DK241^ 
ERZ-C 20DK2 71 
ERZ-C 20DK361 



ERZ-C 20DK391 



ERZ-C 20DK431 



ERZ-C 20DK471 



ERZ-C 20DK621 



ERZ-C 
ERZ-C 



20DK681 
20DK751 



ERZ-C 20DK781 



23.0 
(.906) 



24.0 
(.945) 



ERZ-C 20DK821 
ERZ-C 20DK911 



ERZ-C 20DK102 



ERZ-C 20DK112 



25.0 
(.984) 



4.6(.1 81) 
4.7(.185) 



4.9(.193) 



5.0(.197) 
5.2(.205) 



5.3(.209) 



5.51.217) 



6.2(.244) 



6.4(.252) 
6.7 (.264)" 



7.0(.276) 



6.6(.260) 



6.9(.272) 



7.3(.287) 



7.4(.291) 



J7.6(.299) 
8.K.319) 



8.5(.335) 



9.0(.354) 



12.0±2.0 
(.4721.079) 



10.0 
(0.394) 



15.0 
(.591) 



2.0(.079) 



27.0 
(1.063) 



28.0 
(1.102) 



30.0 
(1.181) 



2.2(.087) 



2.4(.094) 



2.4(.094) 



2.6(.102) 



2.7(.106) 



2.91.114) 



3.5(.138) 



3.7(.146) 



4.0(.157) 



4.3(.169) 



4.K.161) 



4.4(.173) 



4.8(.189) 



4.9(.193) 



5.K.201) 



5.6I.220) 



6.0(.236) 



6.5(.256) 



9.5+2.0 
(.3741.079) 




01.0 



(.039dia 



Standard Products Table 



Part No. 


Varistor 
Voltage 


Maximum 
Allowable 
Voltage 


Maximum 
Clamping 
Voltage 


Rated 
Wattage 


Energy 


Withstanding 
Surge 
Current 


Typical 
Capacitance 




VimA (V) 


ACrms(V) 


DCMV) 


V100A (V) 


(W) 


(J) 


8x20/Lisec.(A) 


@1KHz (pF) 


ERZ-C 20DK101 


100( 90- 110) 


60 


85 


165 


0.8 


15 


2000 


4800 


ERZ-C 20DK121 


120( 108- 132) 


75 


100 


200 


0.8 


15 


2000 


3000 


ERZ-C 20DK151 


150( 135- 165) 


95 


125 


250 


0.8 


15 


2000 


2600 


ERZ-C 20DK201 


200( 185- 225) 


130 


170 


340 


0.8 


20 


2000 


2300 


ERZ-C 20DK221 


220( 198- 242) 


140 


180 


360 


0.8 


20 


2000 


2000 


ERZ-C 20DK241 


240( 212- 264) 


150 


200 


395 


0.8 


20 


2000 


1500 


ERZ-C 20DK271 


270( 247- 303) 


175 


225 


455 


0.8 


20 


2000 


1400 


ERZ-C 20DK361 


360( 324- 396) 


230 


300 


595 


0.8 


40 


2000 


1300 


ERZ-C 20DK391 


390( 351- 429) 


250 


320 


650 


0.8 


40 


2000 


1200 


ERZ-C 20DK431 


430( 387- 473) 


275 


350 


710 


0.8 


40 


2000 


1000 


ERZ-C 20DK471 


470( 423- 517) 


300 


385 


775 


0.8 


40 


2000 


900 


ERZ-C 20DK621 


620( 558- 682) 


385 


505 


1025 


0.8 


40 


2000 


900 


ERZ-C 20DK681 


680( 612- 748) 


420 


560 


1120 


0.8 


40 


2000 


850 


ERZ-C 20DK751 


750( 675- 825) 


460 


615 


1240 


0.8 


80 


2000 


800 


ERZ-C 20DK781 


780( 702- 858) 


485 


640 


1290 


0.8 


80 


2000 


800 


ERZ-C 20DK821 


820( 738- 902) 


510 


670 


1355 


0.8 


80 


2000 


700 


ERZ-C 20DK911 


910( 819-1001) 


550 


745 


1500 


0.8 


80 


2000 


700 


ERZ-C 20DK102 


1000( 900-1100) 


625 


825 


1650 


0.8 


80 


2000 


500 


ERZ-C 20DK112 


1100( 990-1210) 


680 


895 


1815 


0.8 


80 


2000 


400 




1800(1620-1980) 


1000 


1465 


2970 


0.8 


160 


2000 


300 
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TYPE D 



"ZNR" TRANSIENT/SURGE ABSORBER 



RZ- 



V-I Curve (ERZ-C20DK621 ~ ERZ-C20DK182) 

5000 



4000 



o 
> 



3000 



2000 




10-' 10° 
Current (A) 



V-I Curve (ERZ-C20DK101 ~ ERZ-C20DK471 ) 



o 
> 



2000 




Current (A) 
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TYPE D 



"ZNR" TRANSIENT/SURGE ABSORBER 



RZ-CA01-1 



Ratings 

Electrical Ratings 



Item 



Varistor Voltage 



Test Condition/Description 



The voltage between two terminals with the specified measuring current 
CmA DC applied is called Vc. The measurement shall be made as fast as 
possible to avoid heat affection. 



Requirement 



Maximum Allowable 
Voltage 



The recommended maximum sine wave voltage (rms) or the maximum 
DC voltage that can be applied continuously. 



Maximum Clamping 
Voltage 



The maximum voltage between two terminals with the specified 
standard impulse current (8 x 20 Msec.) illustrated below applied. 



I Crest value 




To meet the specified 
value. 



Time 
"Impulse Width" 



Rated Wattage 



The maximum power that can be applied within the specified ambient 
temperature. 



Energy 



Withstanding 
Surge Current 



The maximum energy within the varistor voltage change of ±10% when 
one impulse of 2msec. is applied. 



The maximum current within the varistor voltage change of ±10% with 
the standard impulse current (8 x 20 Msec.) applied two times with 
5-minute interval. 



Varistor Voltage 

Temperature 

Coefficient 



Vc at 20 C(68 F) — Vc at 70 C(1 58 F) 1 

x— x 100(%/°C) 

Vcat20°C (68° F) 50 



-0.05%/°C max. 



Surge Life 



The change of Vc shall be measured after the impulse listed below is 
applied 10,000 times continuously with the interval of ten seconds 
at room temperature 



5 Series 


ERZ-C05DK220 to 
ERZ-C05DK820 


0.5A (2msec.) 


ERZ-C05DK101 to 
ERZ-C05DK471 


20 A (8x20 jusec.) 


7 Series 




50 A (8x20 Msec.) 


10 Series 


ERZ-C10DK220 to 
ERZ-C10DK680 


50 A (8x20 Msec.) 


ERZ-C10DK820 to 
ERZ-C10DK112 


100A (8x20 Msec.) 


14 Series 


ERZ-C14DK220 to 
ERZ-C14DK680 


75 A (8x20 Msec.) 


ERZ-C14DK820 to 
ERZ-C14DK182 


150A (8x20 Msec.) 


20 Series 




200A (8x20 Msec.) 



AVc 

Vc 



<±10% 



Note: The test shall be done in general at 20°C (68°F), 65% RH. 
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TYPE D 



'ZNR" TRANSIENT/SURGE ABSORBER 



RZ-CA01-1 



Mechanical Ratings 



I tern 


Tpst Conditinn/Descriotion 


Requirement 


Terminal Pull 
Strength 


After gradually applying the load specified below and keeping the unit 
fixed for ten seconds, the terminal shall be visually examined for any 
damage. 

Terminal diameter Load 




0.6mm (.024") 0.5kg (1 .1 lbs.) 
0.8mm (.031") 1 .0kg (2.2lbs.) 
1.0mm (.039") 2.0kg (4.4lbs.) 




Terminal Bending 
Strength 


The unit shall be secured with its terminal kept vertical and the weight 
specified below be applied in the axial direction. The terminal shall 
gradually be bent by 90° in one direction, then 90° in the opposite 
direction, and again back to the original position. The damage of the 
terminal shall be visually examined. 

Terminal diameter Load 

0.6mm (.025") 0.25kg (0.55lbs.) 
0.8mm (.031") 0.5 kg (1.1 lbs.) 
1.0mm (.039") 1.0 kg (2.2 lbs.) 


No outstanding damage 


Vibration 


Subjected to simple harmonic motion of 0.75mm (.010") amplitude — 
1 .5mm (.020") maximum total excursion — between limits of 
10 - 55Hz. Frequency scan shall be traversed in one minute. This 
motion shall then be applied for period of two hours in each of three 
mutually perpendicular directions. Thereafter, the unit shall be 

visual i y cAaiiiiiicu. 




Solderability 


After dipping the terminal to a depth of approximately 3mm(.1 18") 
from the body in a soldering bath of 260°C (500°F) for three 
seconds, the terminal shall be visually examined. 


Almost all the surface 
should be covered with 
solder uniformly. 


Resistance to 
Soldering Heat 


The terminal shall be dipped into a soldering bath having a temperature 
of 350°C (660°F) to a point 3mm (.118") from the body of the unit 
and then be held there for three seconds. The change of Vc and 
mechanical damage shall be examined. 


AVcmA/VcmA ^ ±5% 
No outstanding damage 



Environmental Ratings 



Item 



High Temperature 
Storage 



Humidity 



Thermal Shock 



High Temperature 
Operation 



The specimen shall be subjected to 125°C (257° F) for 1000 hours in a 
thermostatic bath without load and then stored at room temperature 
and humidity for one to two hours. Thereafter, the change of Vc shall 
be measured. 



The specimen shall be subjected to40°C (104°F),90 to 95% R.H. 
for 1000 hours without load and then stored at room temperature 
and humidity for one to two hours. Thereafter, the change of Vc shall 
be measured. 



The temperature cycle shown below shall be repeated five times and then 
stored at room temperature and humidity for one to two hours. The 
change of Vc as well as mechanical damage shall be examined. 



Step 


Temperature 


Period 


1 


-25°C(-13°F) 


30 minutes 


2 


85°C(185°F) 


30 minutes 



After being continuously applied the maximum allowable voltate at 85°C 
(185°F) for 1000 hours, the specimen shall be stored at room temperature 
and humidity for one to two hours. Thereafter, the change of Vc shall 
be measured. 



AVcmA/VcmA < ±5% 



AVcmA/VcmA<±10% 
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TYPE D 



"ZNR" TRANSIENT/SURGE ABSORBER 



RZ-CA01-1 



Derating Coefficient (Relation between impulse width and surge repetition time) 



5 Series (ERZ-C05DK220 ~ ERZ-C05DK820) 



o. I 



0. 01 



o 
u 




0.00 1 



. 000 1 



Calculation of withstanding current and maximum allowable 
repetition using derating coefficient 



lr= K(t t , r) . I, 



where 



Withstanding surge current against r-time repetition 

Derating Coefficient 

Impulse width 

Impulse repetition time — 
Withstanding surge current against one surge (20Msec.)- 
5 Series ERZ-C05DK220 to ERZ-C05DK820 
ERZ-C05DK101 to E RZ-C05D K47 1 

7 Series 

10Series E RZ-C 1 0D K220 to ERZ-C10DK680 
ERZ-C10DK820 to ERZ-C10DK112 

14Series ERZ-C14DK220 to ERZ-C14DK680 
ERZ-C14DK820to ERZ-C14DK182 

20 Series 
I I I M I L 



J I I II I I 



1007V 
20 OA 
500A- 
500A 
1000A. 
1000A 
2000A 
4000A 
L_ 



20 



200 



Calculation Example 



2000 



Impulse Width (Msec.) 



Withstanding surge current of ERZ-C10DK2O1 
Given: Impulse width (t t ): 2000MSec. 

Repetition(r): 10" times 
Calculation: K (2000, 1 4 )= 0.005 

Accordingly. I 10 « = 0.005 x 1000 = 5(A) 
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TYPE D 



TRANSIENT/SURGE ABSORBER 



RZ- 



Derating Coefficient (Relation between impulse width and surge repetition time) 



5 Series (ERZ-C05DK101 ~ ERZ-C05DK471), 7 Series, 10 Series 




o.oi 



3 

u 



0.00I 



0.000I 



Calculation of withstanding current and maximum allowable 
repetition using derating coefficient 



Ir = K(t,. r) • I, 



where 



Withstanding surge current against r-time repetition 
Derating coefficient 
Impulse width 
Impulse repetition time 

Withstanding surge current against one surge (20|Lisec.) 

5Series ERZ-C05DK220 to ERZ-C05DK820 100A 

ERZ-C05DK101 to ERZ-C05DK471 200A 

7 Series 50OA 

10 Series ERZ-C1 0DK220 to ERZ-C1 0D K680 500A 

ERZ-C10DK820 to ERZ-C10DK112 1000A 

14 Series ERZ-C14DK220 to ERZ-C14DK680 1000A 

ERZ-C14DK820 to ERZ-C14DK182 2000A 

20 Series 4000A 



20 



200 

Impulse Width (/usee. 



2000 



Calculation Example 

Withstanding surge current of ERZ-C10DK201 
Given: Impulse width (tt): 2000Msec. 

Repetition(r): 10 4 times 
Calculation: K (2000, 10 4 )= 0.005 

Accordingly, I =0.005 x 1000=5(A) 
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TYPE D 



"ZNR" TRANSIENT/SURGE ABSORBER 



RZ-CA01-1 



14 Series 



o.oi 



i 

o 
_ 



0.001 



0.000 




I*- 



200 

Impulse Width (Msec.) 

Calculation Example 

Maximum permissible repetition of ERZ-C14DK221 
Given: Wave tail width (t t ): 200MSec. 

Surge current (Ir): 20A 
Calculation: lj=2000A 

20=K(200,r)-2000 

K(200,r)=0.001 

Accordingly, r=10 5 (times) 
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TYPE D 



"ZNR" TRANSIENT/SURGE ABSORBER 



RZ-CA01-1 



20 Series 



o.oi 



o 
U 



0.00I 



O.000I 




200 

Impulse Width (Msec.) 



Selection of the optimum ZNR 

Given: Wave tail width (t t ): lOOjusec. 

Surge current (l lo3 ): 100A 
Repetition (r): 10 3 times 



Selection: 





K 


'■03 


5 Series 


0.049 


9. 8 A 


7 Series 


0.049 


24.5A 


10 Series 


0.049 


49 .OA 


14 Series 


0.040 


80.0A 


20 Series 


0.035 


140.0A 



Accordingly, 20 series is recommended. 
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T TYPE D 



"ZNR" TRANSIENT/SURGE ABSORBER 



RZ-CA01-1 



Suggestions for Handling 



In case of the line to ground use, attention should be paid for following points. 

A. When the insulation resistance test of the equipment employing the ZNR is conducted, the ZNR should be removed 
after getting approval from the customer so that leakage current of the ZNR generated by megatest voltage may not be 
confused with the insulation resistance deterioration of the equipment or the ZNR with the maximum allowable 
voltage exceeding the megatest voltage should be employed. 

B. When the withstanding voltage test is conducted, the ZNR should be removed or the ZNR with the maximum 
allowable voltage in excess of the test voltage should be employed. 

C. In a single phase, three-wire distribution system, an excessive load may be applied on the neutral wire when a wire is 
grounded. It is recommended, therefore, to employ following ZNRs in line to ground use. 



Circuit Voltage 
(VAC) 


Recommended ZNR 


Max. Allowable Volt. (VAC) 


120 


300 


220 


275 


380 


460 



2. When the ZNR is used in high frequency circuits, heat generation must be avoided taking its electrostatic capacitance 
and dielectric loss angle into account. 

3. A voltage exceeding the specified maximum allowable voltage should not be applied. 

4. A surge in excess of the specified withstanding surge current may cause short circuits or mechanical breakdown. It is 
recommended, therefore, that a fuse listed below be put in series or the ZNR be used in a protective box. 

Recommended fuse 



Withstanding surge current (A) 


500 


1,000 


2,000 


5,000 


Over 10,000 


Fuse (A) 


3 


5 


10 


20 


Over 30 



5. The ZNR should not be used near heat generating devices and be free from direct sunlight. 

6. The ZNR should be free from dust, metal poder, rain, dew and sea wind. A protective box is recommended to prevent 
the unit from such. 



Part Number Code 



Common Code 



05 


5mm 


(.197") 


07 


7mm 


(.276") 


10 


01 0mm 


(.394") 


14 


014mm 


(.551") 


20 


020mm 


(.787") 



Element Dia. 



Type 



Tolerance 







"D 


Type D 



J 


± 5% 


K 


±10% 


S 


Special 



Varistor 
Voltage 



Suffix 



The first two digits are signifi- 
cant figures and the third one 
denotes the number of zeros 
following. Decimal point is ex- 
pressed by R. 
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